T HE primary obligation in per forming quality control of radio graphic and fluoroscopic equipment is to ensure that the equipment corn plies with all applicable regulations while maximizing image quality and minimizing radiation doses to pa tients. During routine compliance testing of fluoroscopic equipment without high-level control (HLC), ex posure rates in excess of the federally mandated rate of 26 mC/kg/min (10 R/min) are rarely encountered.
How ever, an increasing number of fluo roscopy machines are equipped with an optional HLC that permits the federal limit to be exceeded. An mi tial investigation of the maximum ex posure rate of an HLC machine showed the rate to be four times the conventional limit. Such degradation is especially signif icant when a fluoroscopy imaging system is required to image fine ana tomic detail through a relatively thick body part. In general, HLC is most commonly found on fluorosco py equipment used in cardiovascular and digital subtraction angiography, in which oblique projection angles that increase tissue thickness are used and the visualization of tiny blood vessels is required.
When per forming fluoroscopy of thick body parts, such as in a craniocaudal pro jection, the automatic brightness con trol system will drive the milliamper age and kilovolt peak to their maxi mum values as it attempts to maintain image brightness. In a ma chine that is limited to the conven tional government-mandated expo sure limits, maximum kilovolt peak and milliamperage may not be suffi cient to overcome loss of image brightness and, depending on de sign, the machine will attempt to compensate by changing aperture and increasing automatic video gain.
In either case, the result is an in crease in image noise (2 
MATERIALS AND METHODS
Data were collected from six academic medical centers in California.
To and (e) frequency and meth od of use of HLC mode.
The six different institutions that re sponded provided data on eight different machines from four of the major manu facturers: Philips, Toshiba, Siemens, and OEC-Diasonics.
To ensure data consisten cy, the method for measuring the maxi mum exposure rate was outlined.
The measurement geometry shown in Figure  2 is described in the federal regulations (1). The ion chamber was placed 30 cm from the image intensifier.
The automatic exposure control was driven to maximum technique by blocking the face of the im age intensifier with lead. It was empha sized that it is often necessary to use lead with a thickness of 6.4 mm (quarter inch) or more to completely drive the tech nique to maximum on an HLC fluorosco py unit. The lead was placed as far as pos sible from the probe so as to minimize contribution to the exposure measure ment from backscatter.
For those ma chines with the capability to vary source image distance, the minimum source image distance was used.
Three machines were also tested for rate of HLC exposure for a patient of av erage size in all image-intensifier field sizes (magnification modes). The mea surement geometry was identical other than the lead, which was replaced with a patient phantom made of 20 cm (77/s inch es) of Lucite (polymerized methyl meth acrylate) as is described in the California Radiation Control Regulations (4).
RESULTS
Survey results are shown in Figure  3 . Of all the units tested, the maxi mum reported outputs of radiation during the HLC fluoroscopic proce In the survey, we also asked each institution to indicate how frequent ly the HLC fluoroscopy mode was used. In all cases it was reported that the HLC capability was used less than 5% of the time, and in two cases the HLC capability had been deliber ately disabled. In nearly all cases, the HLC mode was used only during percutaneous transluminal coronary angioplasty procedures.
DISCUSSION
The purpose of the survey was to in vestigate a technique of radiography that is apparently being used without full cognizance of the potential deliv ery rate of radiation doses to patients. The survey results were important not only in the high exposure values that were seen, but also in the large van ance of the values. It appears that not only is there no adherence to recom mended exposure limits but that no in dustry standard exists, even for a given model of machine.
In all cases, the equipment was operated legally but the exposure levels achieved were signifi cant. Follow-up inquiries made to man ufacturers suggest that some machines may have been modified to achieve the high exposure levels found in this study. However, in one instance open ating parameters were demonstrated to be greater than those that were claimed possible by the manufacturer. The survey also demonstrated a lack of congruency in the method of activa tion of the HLC. The intent of the regu lation is clearly to make the operator aware that the HLC is engaged, yet the methods of activation ranged from the trivial to one requiring a concerted dure varied from a low of 5.42 mCI kg/mm (21 R/min) to a high of 24 mC/kg/min (93 R/rnin). 
